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Abstract 



PROBLEM TO BE SOLVED: To devise a thrust load working on a rotor to constantly work in 
one direction without increasing the thrust load large whichever of forwarding and backwarding 
directions rotation of an electric motor is in. 

SOLUTION: Rotation of a rotor 15 of an electric motor 5 is transmitted to a sun gear SI through 
a rotor hub 19 and a shaft 20, decelerated by a first planetary gear 6b, decelerated further by a 
second planetary gear 6a from the sun gear S2, and output from an output shaft 10, The both 
sun gears SI, S2 are made of helical gears of helix angles in the opposite directions, and thrust 
loads work in a direction to push each other or in a direction to separate from each other in 
accordance with the rotating direction of the rotor. In the case of pushing each other, the thrust 
load of the sun gear SI works on the shaft 20 through a step part 20a and works on the side of 
a car body against the thrust load of the sun gear S2. In the case of separating from each other, 
the thrust load of the sun gear S1 mainly works on the side of the car body. 
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tcf^ffi -r s 5 X h^f s J: U < L, 
1 'J :^r-V®:;^vx SWS:<)^So-^{cf^ffl 

mm 1 ia«©S^i«i*:M K^'f h. 
Clt*S3] tfB3lli;ROf||2CD-;/'^:^4fU:;|if-V{*. 

m^-m. 1 xtt 2 fBS©m^sg*ffi k^-t ^/ h. 

*^-y->=^r-YT'feUA0M1f>:^f^*^|tn2l|lCD^^;^if 

-<*tfC?^fiaU |fif3ll2<0:/5:^ify:^^?<7)-b->df-V5: 
BUlaO-if*^iEi£^^■rtL*^-:&{CIH]S^§^, BtilEM 
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ms.u-'^imi5^zmm-t^m^, msm'^y^^o)::^ 
s. 
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(a*:S5] l?^m^-if®a-if?:3tJf-rsn- 
i»>'N:^cS^ffi3PS:iaJ-t, ^S^mSP?:, »t-7.\z^ 
Lfclll^BSiai^StCj: y^^LTitrlBo-if ODEBE 

luSan-ifO[lIgA^jBsev^-r*iT'feoT=fo, fJ/iao-ir 

10 [|t*^ 6 ] fffia -f - ^y h t&v m^n\z 
-r-;i/if-f:/T'fey. 

^|gi&*^lCH Dtfffa K^-f y^L- >y h $:i2«LT. 
guiafe&|g©*^{CT, t5fBm^^-if®n-if3!)x2{C 

ff#3g 1 ^v^b 5ovN-fn*^ia«®m^si&*M K^-f 

20 -iffC-f^ffl-rST.^^Ch^tM*^. «M*fiR!|{C|RjoT^^ffl-r 

^i~^\zm^i>xu^. 
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ti, •&^oymmmoyMz^ti'et\msLL,xm^htvz 

if (D[lMS6:^ifij*^^;5:S„ 
[0 0 0 3] ea?, -r>3i^-f-;bif-fy(DK^-f^n- 
•vhiiLT, '!r-Xf^tc, S^^-ifi:ftC2Sa)^5 

ifm^?:, ±iB2@o^iia{ci:y h;i/ifiii[iaUTig 

[0004] 

^tilSS^tvTfey. ^^oT^^igSS:«^-r^y5;^ 
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zmo^^^^-stv^^izx^-t^m^. mimcozf^ 

50 * if y :^f-^ 2 ©©^5 * if U ^^CD^tl^ A^ra;? |p] 
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[0 0 0 6] ±iB^:6SgiMSicfcf:tsxv;^ h#m:j^i6i 
■fe i: □ - ^ /n:/{c|SI:? e>tis±IB-fe ^-y-CDS^ffigp 

[0 0 0 7] #ic, h#«*^*^ 

[0 0 0 8] ifc^tc, swaA'^;^iS]{cf^ 
:^^<'fcy, mbmm^izmm-^^t=.mzziyA^ hit 

[0 0 0 9] tt^. y5:^^U¥^©S*S^ MA« 

n ;^ h 7 >y TT^^SSitiDOlSSlC^ o T U * o . 
[0 0 10] -?-3T-, «^^-^a)[lI^^iE 

[00 11] 

ti, m^^-i? (5) ^125:tJfm2<^^^:^^<5fU^ 
•V(6b) ^W5\^\zmL\^k:f^^9'}^^ 
(6) ^m^. ^^^-^OiWrn^. 'V'J 

(10) (C-fg^UT^S, «5t&i&*fflK^-fy 
rL-.yh (1) {cj3V^T, i?rf3^1S.Of^2©^5^4f 
U ( 6 b ) (6a) G)Iinf£:&IfiJ&lJf-e-CD^ U 

^(^n^:&fsi$:. |fnam^=E-^ (i 5) ©d-*cd 

So 

[0 0 12] f»^]S2(c^s*|8^tdu SoSSn-^? (1 
5) t^. msmi<Dzf^:^^i)^^ (6 b) fCfcJt-SA 50 
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:fjm^ (SI) tc-^tc^u ^lli®^7*^U^ 
■V (6 b) ^CJ:S8^^:/^bTl|2©y5:^t?U:^-V 
(6 a) {C'git-r-SZlilfCitJ. ^ll20y^:^^^JU^ 

■vizi^mt^T.'^T.h^m. (sb) $:ttfieiii®^^* 

^ U¥-V{Cf^M-r-5;?.^Xh?^a (Sa) J:U:^^<|g 

tffsao-^ (15) A^iEi£^^■rn*^-:^^c[lIe-r 
^m^. *e>^i«)^5**u^-v (6 b) (z>>(.^>^h 

iffi (Sa) timu-^lZimU wsSZU--5t (1 5) 
im:&iz^-t?>m^. tulB^ 1 2 ® * ^5? u 
^'^iZj^m-t^T.^T. h^m<Dm (S b - S a ) *^^D 

[0013] m^m 3 {c#s*^ii. ttfiBH 1 RtKn 

20^^:^^^>J¥^ (6b) (6a) li, ^ti-?tvA* 
il^(Sl) (S2) . m;trM^ (CRl) (CR2) 
Jk-C^m^m^ ( R 1 ) ( R 2 ) 5:^ L, Tb^oftfl&S-S^ 
^ (Rl) (R2) {C, t5IaD-^^^®llIig*^iEa»^^-f 
tlT'S)oT=bS{Cj36:&fpICD::^^>(.S?^M (Sa) (S 

b) mmLxf£^. M#«ixtt2i^®s^eg&* 

[0014] ^#]^4 lC^S3^56^tdU ttm^ 1 <Dzf^ 
*^fU¥^ (6b) (DAtl^ti^-^y^^ (SI) T'fe 
iufail2(^^^^^'J:^r^-V (6 a) (DXtsmMiy^"^ 

y^^ (S2) T'*>y*^oM-b->=¥-^A^tul3lgi®:;''5 

*^y^^®ffi*Mm (CRD \z-mzm^-^t\^ m 

egfilc3^if$tiT</^Si/-v>' h (2 0) \zmiu-9 
(15) $:H*(C^g^U BiJfBllKD^^^^^JU^^© 
•y->:^r^ (Si) SrltrlBi/^^h (2 0) {C-{*^{C?^^ 

U m^zay:f'y^^^)^-^ay^y^-^ (S2) Sritf 

iBt/-v>'h (2 0) \zw&nmz^wt^k.mzmiy'f 

7 NlCJ^^Ufc^SP (2 0 a) tCX^T^h'^TU^y 
(2 6 b) $::^LT^g5UT, taSBD-^f (1 5) ;!»^iE 

1) (S2) <D7.^7.Vmm (Sa) (Sb) jb^SfCigl 

-tJ->=^^ (SI) (Z)7>5;^hWM (Sa) t)\ ffflBi/V 
7h (2 0) Sr/rbTtSiaa-^jr (1 5) (Cf^MU tu 

fBn-4f (15) imi5\z^-t^^. tmm^y^ 

^(Sl) (S2) <^7.^Xh?5fi (Sa) (Sb)*^ 
5lCff-^0<J;e){C#MLT, BolBi'-V^S (2 0) ^^Ot 
p-^ (15) fc, ffilBMT.^;^ ( I Sb- 

Sa I) AM^fflbT^S. «2^2iB^<Z)m^gI&»ffi 

[0 0 15] m^^^\zgh^:^^\t. tuiBm^^-^f 

(5) OD-^f (1 5) ^%Wr^n-9J\zf (19) 
tcae^ffigP (19 b) SrggW, ^««iaiauS:, ^-7. 

(3) tC^LfedlSfeS^ai^m (2 1) {Cj;tJ:g|^ 
LTiuiBa-tJJO(Hlfefi[S5:^ffiU lafBD-'?<Z)ige 
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3{)>iBs6VA-rtlT'feoTt), miia--$tj\zf (l 9) izf^ 

ffi-rs;^^;^ h?^«*^, tm^mmimm. (21) 

[0 0 16] m^6izm^:^^mit. t5fiaK9-fy:i 
-vh (1) *\ (2) P^{CiHS$*i*^oKifB 

ffi;^$fi (10) S:^|g»*^{C^Lfe>f>4-x>f-;u^f 

srBBSLT, ms&^mmmizx. tmm^=e—si(D 10 

P-^f (15) *^2{C^rRjfClHHEbTJfcS, 
[0 0 17] fff:^^7{c^s*|g^lju :WB7!)^taii^m 

icfe«>ii^, msi&;^mmi^iznvis,\^^-(:f=L-y 

hit. ^^■r^^t). tuSan-^ (i 5) 
s, 

[0 0 18] W^ffl] iiUi^^lCS^^, m^^-^ 20 
(5) ©n-^ (15) ©Hlfett, mi(D>^^;^i5iU^ 
(6b) (D^JjWm (SI) i:iftLX^(Dtiii3mm 

(c R 1) *^e>m«8^iii^^m2 oD^9* y 

(6 a) (DXij^m (S2) {c^^tu -^LTffi:*;!!!! 
(1 0) fe/TLTigift*^ (2) tce^sns, 

[0 0 19] 3<DgS, SulBn-^^CDdlfeTb^jEs^v^-rtiO 

it. u-^ (1 5) {cMLTm^-:&iPi{c-f^M-rs. M 

A:^3il^T'fe5-9->=^^ (SI) ^2<Dy^:^^^?'J 30 

=^-v®A*j^T*fesii->:5i^-\r (5 2) i:tti^u:&roFtc 

a-^ (15) miiK.it&^t^t. f^KDVy 

(51) itmm&-jj\^ m^Qi^y^^ (S2) « 

EI®:fe^[nl®x^Xh?^a (S a) (Sb) Sr^C, 
o^UTh;^^7lt;*:$^^Tv^s^2©•9■>:^\^^ (S 
2) CDX^:x.hitM (Sb) *^||l(Z)-ti->dE^^ (SI) 
<Z)t)® (Sa) ICitLT:*:^^^ (Sa<Sb) . 

[0 0 2 0] z.<msi. mx\m\(n^y^^ (sd 

it, n-^)\:f (19) lC-^©J/-V7h (2 0) ICJg 40 
fig$tvT. ^-tJ-^:^^ (SI) {Cf^fflfSX^X hW* 
(Sa) {iiS^i/ir^h (2 0) ?:/M^Tn-t?/N^ 
(1 9) SlTSU-^- (1 5) \Zlfmf^1^. m2<Di)-y 

(52) ti. ±Mi/^yh (2 0) {ciiieg^Sfc*^ 
(2 0 a) tCX^Xh^TU>^^ (2 6 b) 

lSl®t,<0L*^i/-V7h (2 0) «:^UTD-4f/N:/ (1 
9) RXfo-'Si (1 5) ^cf^fflL«:^^. 
[0 0 2 1] e¥oT, ±iai|2<Z)-y->^-V (S2) ICf^ 
ffi-t50®:&:*l6j{Cf^«-tSX^;^h?^S (Sb) 50 
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Lx>y^yh (2 0) izi^mu ±l3^io-9->^^ 

(SI) (D7.^7.hmm. (Sa) t5{Cjf-&e)J:e>{Cf^ 
fflU hWS (S a) , (S b) <Dm^ ( I S 

b-Sa I) tiK i/^yh (2 0) i:-fi-i^xu--5i/\zr 

(1 9) ^ilKP-t? (1 5) iZMLXm&~:^0HZi^^ 

[0022] D-^Jf (15) 

i:. f^KD^y^^ (SI) >S5:Of^2c^-y->:^J^ (s 
2) {C#Mt-5;?.^7. hWM (Sa) (Sb) ti, ±i4 

ti^M:^iPiizi3tv. m^Mit. Sfc«t*is:3^ioi{cf^ffl-r 

ziOTf^. m2a:>-^y^-^ (si) ©x^xh^fa 
(Sb) iju ±miy^yh (2 0) tc-f^M-s-f. 
io-y->^^r (SI) <Dy.^y.h^m (Sa) i/-v 

yh (2 0) Sr/TLTD-^i/N:?' (1 9) 2itJfO-^ 
(15) lCMLT^-:^lpI}C'f'^ffl1-S. 
[0 0 2 3] fjt^. ±Miovu\;^(Dm^itmStMm-t 

[0 0 24] 

[ig^9®s&»] m^mnz^^^^miz^^t. m^=E 

2 Oz/'y * 4» U ^YfC J: »J O - ^ fdf^fllf 

n - ©lar^lPifiSlf ^ 5:iE5|{C|Bf -r S 3 tti'X^. 

[0 0 2 5] »*]S2tC^S*f|^{Cj;Si:. ^IC^^ 

h?^MA^p - 9 izjf^m L, S^^- ^? c[)fffi:;^iPiiHlgT' 

it. n-^'7^9^)^'^a>7.'y7.vmmom^fs^n-'5iiz 
wmi'X. ^'^-iKDismmAz^ib-f. sic^^l 

T-:^[Sio;^^xh^S5:P-^tcf^fflU P-if(Z)|fl 

y®p;^«:<g8SLfcy, h'<TU>y«)^SS:Ji 
"5. 

[00 2 6] S*:S3tC9^S2p:fg^{CJ:Si:, l|lS.t>' 

scDT'. m^mm^ti^xoiT.'^T.hmmfs.iznm 
tti^X'^^, m^ii. tms^iR-af^2(D^^^ito^ 
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&^t. SK^A^^gp (2 7) ^>!r-^ (3 a) }C®^ 
■ti>mm^ (3 0) 5:tmih«> • m^<D:xi-y:fV 
yf (2 8) ®»f4l:]S<L?5:<i:tJ£tJ (IP^±ieR 

*fe±IBR^g (3 0) ^>T-7. (3 b) {C@^1-S>^:«?) 

®3i<;H> (3 1) oyim.^m>irz.iLim^iLti^^). z. 
7.V9^y^m^z.>LlT-x^^. 

[0 0 2 7] mim.^ lC^-5*|graiCj;Si:. U-^\Z 
[0 0 2 8] m*JS5lC#S2{!:^^fCJ:5i:, 

^■^i(\x\^^^mms£^'&.hu-^)\'f\zmi(bt\. 

[0 0 2 9] m^T^Q\Z^^:imm\Z^^t.. ±i^L7t 
lc;5:S-f>;fN-f LTiiffl-r § z: i: {c J: 

[0030] 7 {C^S*|§qBtc .fc S ii, i^Tb^la 

7.v^m.f)\ m^m\z\^-oxwm-t^(^x\ mtimi:^ 

[003 1] 
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K^'T vhl it. ISiS*^ 2 (Dd^-f -;b U A 2 a 

[0 0 3 2] MK5>r^:3.-«v hlti, 2-D^fT-7.Z 
a, 3 b75)^e>;&5-^>^-:;?.3p^^CIRM$^lfe'BfC^- 
mhxiB^), ±xir-m'-7.z\t. m^mi^^i^x 

9 tCj^SnX V ^-5, * fc, mH^-T. 3 a ICttffi 
*fSl 0Af;fW-;b/<TU>yi 1 $:/rL.TlHlSe^E{C 

10 >f-;i/UA2 aH^CD/Ny^l 27t)^;?.^^^>^-a-UT 

[0 0 3 3] ±fas^^-^i5«, E2{ci¥5^-rs<ke> 
m&^tix\^^7.v^-^ i3t. mT.T—'^ 1 3 n'm-^ 

tmz. m^-zrv-^hhx^mmi.. jms^^i/i/x 

20 mz.\.m.m^-'^X^ii^i\ Xtc, p'g{R[l>!r-:;^.3 b 
\z\t^7\miy-)\y^:)(^i; 9 1 6®;t*0P^Pl 7A^^ 

(«*W2it«i^») ic^SSUTv^s. tSiBD-* 1 
5 e> Jfc-S n - ^BP®fe>£N 15a 

^&±3®fia5^<^*:XJ^l 5 b ^MhX^*). mu-'Si 
1 5ttO-^fA:/l 9©^Mffitcajg$nT3af$4xT 

30 jK«)fi^ffi®*^^$nSi^S|J$*/t>l 3 ai:. ±13^ 
«fc^liI$*vS3#®|iigSn-f;i/i 3 bi:. ±^fiS@® 
0$feag(C-{!{i:{C*g^$tl-5R^<Z)3-i^SK5tit>l 3 c 
i:$:{i^Tfey, ^3-i7S|j$5^,tx;<,ttJf|B|^fl(!l-^-:;<.3 b 

[0 0 3 4] ItflBn-^TA^^i 9tt-5-«)p«gWc 
I^S*I^I»C@tJfS7^>2;aJl 9 aS:;ffLTJ3ys 

^>i;?gui 9 atis>-v:7 h2 o^c@^$nT^^5„ Mi/ 
^ 7 h 2 0 ti, -eo^aggptcT-eti-f 4%^ i>T;i/'<7 u 

^■J^l 8, 2 2 S:/M/TiulBffi*fl!|l omfPim^-T. 
40 3 b^C5t^#$^lTV^5„ lulBn-^yN:/! 9{Cf4 

9 b, l^hif—WizMii^i^XiB^). z.ix^m^(DT^ 
{ct±tt^(^{g!I^r-x3 b®^:)^A>f>lpi^tiS-fe>-y- (# 

m) 2 i«)^aisiJ2 1 a*^saf$*^T, n-sKf^mmt 
li, a-m5t7^-iii3tommmt^iEm\z^ 

50 tt>^*>e>. ^7— ;JftCfpin-r-53?ggmSgS:iE«t{C^i- 
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[0 0 3 5] m&y^yt^wiii 9 &<mm mm 

U 6 a , 6 b *^e>«: U , -e^l^^XlJ-V^^ S 1 , S 

2*^A*I^ ^■^'U-VCRl, CR2A^ffl:*;il^ U 

yif^^Ri, R2i)m^ (KM mmtf^'}. 2mD 

4fU^^6b(D:^^U-VCRlA9f'<R!l (^2®) zfy^ 
^Sf U:^i'6 a®-9->^-VS2{C^LTV>Si:^tC, M 
U>y¥-VR1. R2*^-{!f:{C^$tlTV>S„ 
I^M-y-^:^^-^ S 1 (ituIBi/^ 7 h 2 0 \z-mzj^!^^ix 

X. Ktsma^mm.L'xn^). 9^mry^-^s2\ii.i/^ 

yh2 K;i/^TU y^2 3 ^^^Lxm^^mz 

^W^tlXiS*). ■^LX^m^^V^CR2f}^mili!,i3 
fidl 0^c-^*^c^34^T^^S. #=¥-vU-^CR 
1, CR2li-?-tl-?'*V^-K;i/^7U>i^2 4, 2 5$: 
:^bTMS[® tr:r;r>:%^^ PI, P 2 SrERga^EtC^Q^ 
LT^SU, :«)^otf(l3'J>y^-^Ri, R2, -ti->^-^S 
1, S2, tf^jj-^:^-^? 1. P2{du m&t&J:^ 

[0 0 3 6] ^UT, ttFSB77>S^l 9 ai:, WfflJ>!r 

-:X/KxS|J3bi lC$/'-v7h2 0(D-SS^$:3tJt-r-5^i;^ 
T;b3if-;i/'<7'U>y2 2®7"^^ i/-:^i:<Z)ra. >S.i>' 

^{ffl (^2©) ■*}->^^S2(D^t. ffi:tf«fll OtCi/ 

^7 h 2 o®ft^$:3d^-ts^e^7;i/5j<-;b'<7U yif 

yf2^a, 2 6 cA^/r^EUT^y, *fcS/^7h2 0 
(D®Sl$2 0ai:, -#:«)rt<R!l (Hi®) ^^^U-^CRl 

mmm^y^y s 2 twratc b-:^#^<jD>t5>^ v< 
ru>i^2 6 b*^:^r^EUTv^-^>. zititciu, 
^■vs2tc-f^M-r-5>>^5y^h?fa»i, mm5^ (mB^ 

:&|fil) tC^LT<frax^:^h'<7'U>i''2 6 b, SSIS2 
0 a&tJf2/-V7h2 0S::n'LTD-^i/Nyi 9lCf^fflf 

U>i''2 6c$:/rLTm;'3ifil 0> ■?-bT^x-r-;i/'<T 
U>yi i$::^LT>!rr:^3{cf^fflLT. i/V7h20 
(tJ!oTa-iJj/\>ri 9) {cf^fflL«:v\ 
[0 0 3 7] *7^, if(faU>^ydr-VR 1, R2ti, 

^>f>2 7 a*W^S4^T^r^S, 9^Wt-7.Z a 

(r)pm\z\t^ wfAzmn\pin-n\zm!Ss!,ir^m^2 9-h-- 

V^\Zf&^-^tVZ is , 2 9 {C t3^® R« 3 0 7i)^ 

d<;bh3 IfCiUHSSnxv^S, MP3«3 0®rtM® 
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izii.7.z/^^y3 0 ai^m^^nx^^). W^7.-:f=7>{y 
*^«t^K^A=Ka$M2 l<D7.zf'7-(y2 7 atC^^LT 
^^«V7^U>y2 8{Cj:»Jfchi?)$nT, K^A*^g|£^ 
2 7fieoTU>^dEJ^Rl, R2A>>!r-:;^3 atC-<*:{C 

[0 0 3 8] _fciEK^A4^S|5M2 7@^ffi®3gH^pg«3 
0*^, |tFi3^®^2 9®5feSglC^LT@;tS*lS 

10 apt.K5A4^aiJtt2 7®F^MM<fcyT;^si54J-7!)\ >r-f;i/ 

S:?S«)^iS:4->f;l/'J■y-/t^Ai:«:S, JStc, ftflBS*^ 
®^|5 2 9®^Tai54)-fC<l^5®^jt (/JsF^P) 3 9^^?^ 

y B y , s^j-.-r jv^ v b ®^-f ;u 

[0 0 3 9] -eUT, 03tC^-rj:e)lC, W{R9 (fgl 
20 ®) U^^6 bii^M (||2®) -f^^^n^^ 

•^6 a tit. :f}JV^-^omtin:^\iiit)mzfj::b J: o 

m-^-t^ J: e) tC. p»g{i tf ::^?f-> P 1 RTfffqm U > if^^ 
Rl, ^<RII:^-;r>P2^tWM'J>i''¥^R2®m^ 

30 [0 0 4 0] 'D\,^x\ ±J&Lr=.m&m(Di^m^z^^^xm 

>NP-^7&^e>®M^{Cj:y«^=E-^50a-4f 1 5 
A^m^-rSo ^n-c? 1 5®[Hlgli, a-^A:/i 9jt 
U^i/^r 7 h 2 0 $:^LTI^ffl!i-y->^^ S 1 {C-^$tV 

^^v'?cRiti^m&Lxm:^mzmm-t&. m^z. m. 

P«3tl^-V U -VC R 1 iti^m-^y^^ S 2 $:-ftlCllIS 

U ^muyif^^R2f)m&^ixx\>^?>ztiz^*J, 

mmiz^m^^ u-vcr 2 A^LT^^risifciifigu 
40 aiijifli otc-g^^tis, BP'^. ±130-* 1 5 ©me 

tt, P^^-T'^^^fU^^e b5:tWffi!I:/v^^'J=5f^6 
a®2©{CTj^Sti,Tai;t;ffli 0{c€il$4x, |gi&:$ 
«|2 5:3^t7i^-r5, 
[0 0 4 1] ZLixlciU, :J;U7n->?.^®{^®#-v^ 
ilT'S)oT=t;, ±IB2©-^{Cj:S:'c^^h;i/^{Cj: 

50 ■zfv-^t.hxm^-t^t.mz. m^\^tA\^^-f\/- 
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[0 0 4 2] ±j^ht:L\^^^^:J.-yhl<Dmbit. tL 

^ -f - «y h - tjf lifeia^ L, -fti^ti^^ 

[0 0 4 3] :feK^^ya-«y htcfeoTfi, 03 {C^ 

{Rii (Hi©) -y->:^i^-^s lo^HKtCcky. -^.^v-fi^ 

^m{Cat-rgig:^fpR?f*F a^;:OJ;^>^X h#as a 5:4 
S^M (112 «)) i?->:^?-\'S2{Cli, ^WCa^-rggfiS^r 

U fs^'O^mzf'y^^ U 6 b{CJ:S^$:MT h;i/ 
^*^:*:$nTV^S^^^l!I-!^->:^f^•YS 2(7)::^5X h?fSS 
bti. F'3{ai|-9->=¥-VS 10X^;^h?ffiSaJ:»J;^gVN 
(Sa<Sb) , 

[0 0 4 4] -g-uT, ^^m-y^^s 20^7.3 T^vmrn. 

Sbti, X5Xh/<7U>y2 6 b;atK@gP2 0 a$::f^ 
LT i/^ 7 h 2 0 {cm«£:&isj{c#fl! * fct^{»|-t)->¥ 
S 1 ttJ/^ 7 h 2 0 {ca^^gfig$^lT^^S©T^ -e© 
h^^fiS a«i/^7 h 2 0{C*fL/T:^*InJlCf^ 

-^)\-:f\2-ELXf-U-9\'b\Z\-t. [S b-S a] 0!)>^. 

[0 0 4 51 :&K^-f:^ii:^^v hlCfeoTli, S 

^si -Bomm^y^'^ s 2 ^i^wm.^ lt, 

2(DX^X hifas bti^^^lfilT'feoT. StCjgl 

bA'rtffiJ1^>^^®-?-4xS a J:»;%,:*:^V\ (S a<S 
b) , 

[0 0 4 6] -^-LT, rt<gJ-y->¥-\rS l(^X^>^h?^fi 
Sati, t/^7h2 0{Cii[g^^1-S («i«c:&[fi]) *\ 

bti, :;?.5;^h'<7U>y2 6 c, 3K-;i/'<TU>^^2 
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'<7U>i^l 1 5:^ UT>!r-;?. 3 {cf^MU i/^7h2 
OtC*fUTttf^ffiU«iV\. tSoT, S/^7N2 0, tigo 

S a I h^^M*W^:&IflI{Cf^ffif -So 

[0 0 4 7] ZL*l{Ci:»J, :^0|g»;*^{CiSS$tvT 

li, i/^7h2 0, a-^J 1 5^tyfp-tJfA>^i 9{c«i 

10 'J>y2 6a, /J<-;i//<TU>^2 2®7'?^fU->^5: 
'k\j>X\mi^-7.Z\> (3bi ) ^Cii?^r^i|fST'fiS81i«> 

-^ly^::^l 9lc|et:r^tifeS^«l^l5i:;&s^i 9 b 
i:> l^<ra'^-:^3btc|8B$*ifclHllE{aS^-fe>-y-2 

i(Z)^ffiSP2 1 &}i(mLW^mL'm\zfm\^x. 

'!r-:x3 b^c|8B$^^T^^S>t5^-^^ 1 3 hoMIS^ay 

'{r-::^.3 a{C^$tiTV>S::^-r-^f l 3 t.<D&&^m 

[0 0 4 8] MIC. f^mt)^ffi!l-b->¥^S 1. S2{C 
f^M-tS7.^7.hi^aSa, Sbli, «^^-^5©(iI 

■rS3i:tt3&<, :^^:^h'<TU>i^2 6 c2itJfjJf-;i/ 

^r^)y<fZl<DT^it\y-7.i:'^\^XVitimo\Z^ 
30 ffl-rsX5:^h#«%^/>LTfey. Kffis^fai O^r-^r 

3 fC3£J^-rS3^>f -;i/^7 ^)yifi]. (d-^^^W/P 
P«gffl!|-9- > -V S 1 ^5:tW{ai-t»- > S 2 {isicjf ^ta 

TU ytr2 6 c $:/rLTai*fifi i o \z^mir^y^^7. v 

S 1 (D::^^;?. h?tfi S a {±m«w^(Sjtc 
:^^:^h?ffiS bli, ::^^>(>h/<ru>y2 6 c^$::/^ 

40 hx\i!,iM 1 0 fcf^M-rs. 

[0 0 4 9] -15. Kti^^^mi ^\^x fx -:k\zm^^ 

YSi, S2 07.5xh<^fii:fl-y8L^e)J:e)tcf^ 

U ^^"^^^V^^B a, ebtC&oTti. 

[0 0 5 0] :feK5-f h 1 tc^oTtdu 03 fc 

mt^oitZ. [Hmvy^if^^RHzii. ^^i5\pi(r>im^ 

50 :&|pJ?5aFa2i.ifX^;^.h^5«Sa?:^D, ^fiSU^i^ 
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fiPt>f*lffi!l 'J > ^ R 1 CD t)® S a 
Aon 1 &<D^^m.V&^f^m^^:^-Sl 'J ^-V 6 

:^57>h#MS bA*p^tIU>i''¥-VRl<3!)-e*lSaJ:y 
:*:$vv (Sa<Sb) „ 
[0 0 5 1] t«IBiSU:/^'¥^Rl, R213U 

A^^g[$M2 7p«g{CT*TMU-&v\ ti^oT-ecDM [Sb- 
Sa] (DT.'yT.V^m.ifmmlSmzV'Fm-t^o mK^A 

2 7a, 3 0aS::^LTie8</^R«3 0lCf^fflU ^UT 

3 a (2 9) \ZX^-^i\^1S\ ±IBX^;<>h^ffiS 

a , S b *^2tCi36:&[Si{C#ffi UT-f (Z)M4>{CMii'^$4xT 
<r^S®T% ±SBK^A4^g|Sfij2 7, R«3 0^{Cf^ffl-r 

[0 0 5 2] tSilS. tofBK^A^^gPM2 7i:P3;K3 Oi: 
a^k^-f^T.zf'p^ > 2 7 a , 3 0a lC^:;^(nj(D^4x 
^^rJ^-rsi:, K5A^^gm2 7 lc#ffit-Sg^:&f^ 
:^ (Fa + Fb) iz^^iMy^^^-^ycDmnnizm-^ 

h^fS(Sb-Sa) iimzmnh^-DX. V^2xm^ 

#2 7 feiEfflltCfi^ai-S t^tc, 3 0 \Z^m-t 

[0 0 5 3] :&K^-f:^rL-.y h Hc&oTti. 

S^^-t5fCDn-;Jf 1 5*^&|fi]^t-50T% U^i^'^-^ 
Rl. R2fC%,, |g3{C5^-r^Wi:jS*f*lRlG)?^Sb^ 
ffl-rSo IP*., ^m^}y^^'VRl\Z\i:^-f5^(D7.'y 
7. V^m. S a 1S\ "J > ;?'=ir-^ R 2 {C{ i^^^^ f^I^X 

bA'p^McD-E-nS a<fcVtj:^^(,\<DT' (Sa<Sb) , 
A^S[JM2 7 tcti, I S b - S a I hWS 

imms^\zm^-t^, 

[0 0 5 4] ^UT. MK^A^^g|J#2 i(jmmin<Ji 

-^^yT.V^Wit. 7^±v:f'}y^'2B. P3S3 0, 

S3 1 $::frLTf*l{R!l>ir-X3 alCTJiit$tl-5.7b\ ±IB 

:'c^<tt)&<, ^£oT::^:^«yyu>y2 8^^tJtR«3 0 
®i!H±$:^«i)S£^M7b^^<, A^oR«3 0 5: >r-:xtc@ 

[0 0 5 5] tjiismmz. tfnBK^A4^giJ#2 7 tRS 
3 Oi:*^^f SX:/9W>2 7 a, SOatCSn^S: 

?^fi£-rsi:. \^^i>.V<^\zWmiri>imi5\^± 
h)\^^tmiS\^<D I F a + F b I ) \Z^^±Si7.zf^ 

-Y yWitin\iZm:5<7.5>7. h?5MA^±iB'\U *;i/'J 
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^'7\Z^^7.^7. (.'^^ h;b55EP;b>i£:&IoI(3D I s 

b-Sa I) Hmztm^^^X. K^A^^gW2 7. 
R«3 0, 7.±vzf')y^2S\zV^mir^±^^\z^ 

[0 0 5 6] tiieoT, BU«ELtJ:^fC. h^^S*^ 
•fVyif2 8&yfR;R3 0 7b^!H^<5!)^S^^»^^t.CD$:fflV^ 

[0 0 5 7] ov^T^ J:ifit?iej?&AmbLfe-^M 
S2{c3oo [kgf] <Z)^»^*::&l^g<o>^.5;^. h 

;^)^o|^{i-y->:Sf^-Y SlfClOO [kgf] 

^miit. i/'i? 7 h 2 0 <Dg:S|S 2 0 a (CTStCff^o J: 
fc#fflU S/-V7K2 0, m-oXa-ii 1 5]Scnu—5i 
20 A:/19(C«, (300-1 00 = 200) [kgf] 

[0 0 5 8] ^ffillU>i^^YR2tC3 0 0 [kg 

f] <D^:^\^<D7.^7.hmmfmi:,. a-'-Difimoy^ 

^^R 1 (CI 0 0 [kgf] (Dmfi!^\^<D7.^7. hmM. 
#27{C, (3 00-10 0 = 2 00) [kgf] 07. 
[0 0 5 9] *K^-r:/rL-.y hfCfeoTl*, * 

»!Sfi» s^^-^f stisiHi^u ^m^y^-ys2 

30 tC3 00 [kgf] ©*^:;5|fii0:;^^7.hltfa7!)^D, 
l^{B!l-9->^^S ItClOO [kgf] <Dmt^[^<D7.'^ 

7. h^Mf}^ Ds. ^m-*)-y^^ s 1 «)>^^>^ hi^M 

(3 0 0 [kgf] ) it. iy^yh2 0lZi^mi^ti:\,^(0 

x\ y^yh2 0. ^•=,X'tnt-i^(Ou-'Si 1 5Rif 

U-'!iJ\-:fl9iZit. »e>F»3ffllI-9->¥^S l<3!>>(.^7.h 
(1 0 0 [kgf]) *^;&i«gtc#ffl^s, 

[0 0 6 0] ifc, :J1^MU>^^^-\'R2tC3 0 0 [kg 
¥-^R 1 ICl 0 0 [kgf] 0:¥^;^lRl(3DX5X hi^S 
vA4^gi5#2 7{C(i, (300-1 00 = 200) [k 

gf] <Dim^:Bjss<D7^7hmt>H'^mr^o 

[0 0 6 1] tjiis. ±mmit, :^(DmmyJmz^\,^ 

^r£»x\ ti§mizi5^^xmmx$>^. 

[0 0 6 2] oV^T% 05&U*H6tC?&oT, ffiOSIig 

1<D mm Zf=y^^^}^^ii^2(D (^m -^"y^^ 

50 •J:^r-V'©'MJA;U:^^, fiPt.My^^if 'J¥-VC5A*M 
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[0 0 6 3] msizisi-f^KD^^hiy-^yit. %(jym. 

a)T*«> »j , 9 (Tmm:m. 1 :^ u ^j^^o 

Tll2(D-y->:^^<^:¥fl:&l^®>^5:x h?®Stti^if7 

i«eoTn-^f^fctKD-^fA:?'®-fe>1?-g|$ (g|2©l 
9 b#RM) fc{i^i(Z)-y->^^{cS-:5<#f*c;?jliI (ir> 

[0064] A:^jlE]i|g*^-r5^ (ftCDiygMtcfe 

H 1 ZittJf^2®iJ->:^t^'V0D7.^x h^m-fomz-i^^^:^ 

u^7.=77. vmmimmin\z»{^m-^, 

[0 0 6 5] 05{Cfct:tS2©:^r^hWMi, Igl® 

^5:m:di:U ^l«)^^rUiri:^2®-b->:;^^-^$:3*^S 
U *^o||l®U>if^-V&tK|g20D:^^U-V$:@^U 

'V'tCTimi^$nTm2©-9->¥-^{C'fSl$tU XtC 
^l|2(D-9->:5?-^<DllI^lj:, ia^A^Pfilh^^XTVNStfr^ 

;t > UT U > ^^"^-b^ e> LT ffi:t»f So 

[0 0 6 6] ^aswc^oTt), xi^m&msMfjy^ 

^ (^K5-f:/n->y hOBffJi:&(Bj{C^gS) , mi>a:t>* 
%2.(n>^yi^^ai7.=y7. V'^m.ii^'S}<^\zm.i\^^-n'^\zV^ 
fflU ll2(0-9->:^^-\f'®7.5::?.h^5fili:¥li:5(nl{C'f^ffl 

^) . Ill S.tKII 2 (D-b- > ® 7. ^ K^pfSA^Slcjf 

So 

[0 0 6 7] |g5{Ci3ltS3©:^-\i'M/-f >ti, ^1© 

-9->:^i^^icA*t-s t^^tcil 2 a)■^^•>^^*^e>m:^u 

UT^=^ir'J^{C-e^$tl. ^UTiiJ$UTm2CD-9- 

>=^-Vfc-Kt$ns. h-^f;i/^-yit*^i j:y 

So 

[0 0 6 8] ^|ISg^JlC$)oTt>, A:/3llieA'iEe®® 



(9) !ft§S2 001- 32888 

16 

^^^\zife.m u Hi ©■9->^-y<z):^5>?. 
*\ ^y^% {u-^)\zr) \zm^-)j]^\zfmti>, * 
A:^jliimA*«^(^#^, lli>&a'^2®-9->^^<^ 

fCf^fflfSo 

[0 0 6 9] EI5{Cfe(tS4(Z):^-Vhl/-r>{i, ^ICD 

10 n')yir^-^^Tmir^iimzn^^')^^m^i't-^ 

[0 0 7 0] ^lfi6MlC^oT=fo, A^Bgjb^iE^gCD^i 
fc, A:<JliP(£X><iSS!|g(Z)^, f|i^tOf||2®-9->:^^?<D 

20 7.^7.hmm.t>mzii^^iio\zj^mu ^y^w> iu 
-^nzT) \z\t. n7.=p7.vMm(m^ifm^-n'^\zVf- 
ffl-rso 

[0 0 7 1] 061*, mi® (rtM) •:''5*ifU:^f^t 

T-feS. 

[0 0 7 2] EI6tCfel-tS50df^-YhW>{i, Hi CD 
30 •y->:^r-\'{CA*U m2<Z)-9->^^7!>^e>ffl:^U Tb^o^ 
1 o U > 2 i: ?:ai!g1-S ii^^fc, 

Hi ©dr-V U-V>5S:yf||2(7)U >^:¥-V'$:H^Lfct^ODT' 
feS. lll(Dit>^^(7)[iieii, WM.-^tVt'mxCi^^ 
'J^S.tJf||2cDU>^-:^-VtC-g^$tU MfC^U>i7-i((: 

[0 0 7 3] ^IISg^ajtcfeoTt;, A^[Hl^^iE^®m 
■^,111 S.tJfm 2 «)-!^->:^-\'a)>?.^;^ V'm'&if-mzmty. 

7^'7y^vmmtm.\zm^^iir)\zfff^m\^. -b^-y-sp (□ 

[0074] ®6{CS3t-tS6CDdi:-Vh I^IOD 
•9->:^-VtCA:tjU *^o||2<^>^^U■Y/)^e>{^^*U 
LTH 1 © U > ^^^^ i:^ 2 i: &3ai^i-S i: 

^^tC, Hl®:^r^rU^>5.t5||2®'J>-i^^^$:@^Ufe 

50 =b®T'fes. ^i<D'^y^\(D^\t, ^^tvcmi 
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[0 0 7 5] ^USSMtCfeoTt), A*llI^^iEK®m 
Hi 2 o-y- > ^ir CD;:?. ^ K?f M7b^5{c^4x 
S:&|ni{cf^M U m 1 ®-»?->^-Y®>^5:^ h?5f«®» 

[0 0 7 6] |lI6{C^3t-t-2>7(D=^t^irhl/-'f>ti, Hi CD 
-y->:^f^tCA*U l|2®U>•i7'^^;b^e>ffi:^JU T&^O 

fC, l|125:Df||2©:^r-V'J^$:@^Lfe=b<3!)T'feS, H 
1 Mil$4aT^l<Z)U>;rdfr-^5; 
OfH2©-t)->:^^{c-fe^$4v JK{c||20-b->^-^®ia 

[0 0 7 7] ^^Mlc^oT=fe>, A:^JliflE*^iEIECD^ 
l|lS.t>'ll20-9->:¥^-YO>t>^>?.h?WM7!jm{C^tl 20 

[0078] gF6fCfcWS8®dt^-\rhl/>f>{±, miOD 

f|l®:^r-VU-^>aOf||2(DU>ir^^$:@^Lfe*;C0T' 30 
y=^rYJt0fm2O:^VU-V{C-e^$tU M{CS^2(D:¥ 

[0 0 7 9] ^^MtcfeoTt), Al^JlUfeb'iEec!)® 

t~. K±mm,immfD^. w.\.^im2(D^y^^(D 40 

[0 0 8 0] Jiiag-nssMfc^-r^^h w>fc 
i^^\zm^'f. stci^;?rfii<Dx^>^. 

[0 0 8 1] ftfie^Mli. :fcesgl&^{cfe^,^ 
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^■tS y - h ^ 5 -y i/ a >:;&^;^©ftfi®mittSE&* 

[Ilf®®ffi#7&:i5i^] 

[0 1 ] ^nm\z<M^^ K^-f ^^L- ^y h sriiM i^t^m 

[02] -e© K^-f zT^.-v h Sr^-rjfc*: 

[0 3 ] 2 0®:/^ * U h?^SS:a^-rm 

[El 5 ] 2 {@® :^ ^ u ^^(D^ U 

[EI 6 ] 2 M® ^ U ^-^O'N U 7!7;i/^n^|fil*^l3l 

[tf^®IJi^] 

1 K^-r:/3.:^«/ h 

2 

3 

5 

6 :/5:^^';:;f^n->y h 

6 b ^KDzf^^^^)^^ 

s 1 ^©l^->:^^^r (JKtjmm 

CRi ^<D:^r^U-V (ai:^Ji^) 

Ri ^ay^)y^^\ m^mm 

6 a Hi®::''^*^?U¥^ 

S2 ^(D'^y^^ (Atjmm) 

CR2 

R2' ^(D*)yy^^ 

1 3 :^^-'$c 

1 5 O-^ 

19 D-^>'N::f 

1 9 a 7^>i^gi5 

1 9 b S^ffigiS (^) 
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2 0 i/^yh 

2 0 a 

2 1 mmm^m^m. (ir^-y-) 
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26a, 26b, 26c 
Sa, Sb ^'^Tsh^M. 
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